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On Submerging Telegraphic Cables.* By Mr. J. A. LONGRID~E, 
M. Inst. C. E., and Mr. C. H. Br~OOKS. 

The authors desired their attempt to investigate the laws to which 
the operation of submerging telegraphic cables were subject, to be con- 
sidered only as a partial solution of an interesting and somewhat com- 
plicated problem. It was evident that much misapprehension existed 
on the subject, and it had been stated in the journals relating to the 
proceedings, at tile Meeting of the British Association at Dublin, in 
the year 1857, that "it seemed to be universally admitted that it was 
mathematically impossible, unless the speed of the vessel from which 
the cable was payed out could be ahnost infinitely increased, to lay 
out a cable in deep waters, say two miles, or more, in such a way as 
not to require a length much greater than that of the actual distance, as 
from the inclined direction of the yet sinking part of the cable, the suc- 
cessive portions payed out, must, when they reach the bottom, arrange 
themselves in wavy folds, since the actual length is greater than the 
entire horizontal distance." 

It was desirable to ascertain how far such a proposition was correct, 
and, if correct, what amount of "slack," or of surplus cable, should be 
provided to meet the waste, in varying depths of water. 

The questions discussed in tlle paper, and of which the mathematical 
investigations were given in an appendix, were : - -  

1. The possibility of laying out a cable straight along the bottom, in 
deep water, free from the action of currents. 

2. What degree of tension would be required in the process ? 
3. What would be the effect, as regarded strain, under the varying 

circumstances of the depth of water, of the specific gravity of the cable, 
and of the velocity of the paying-out vessel ? 

4. What would be the relative velocities of the cable and of the pay- 
ing-out vessel requisite to reduce the strain or tension to any given 
amount, and what would be the consequent waste of cable ? 

5. The effect of currents, and the consequent waste of cable. 
6. How far it would be necessary, or safe, to check the velocity of 

paying-out when passing currents, so as to avoid, as far as possible, 
waste of cable ? 

7. Would it be safe, and, if so, under what circumstances, to stop 
the paying-out, and to attempt to haul in the cable from great depths ? 

8. The effect of the pitching of the vessel in a heavy sea. 
9. The principal desiderata in the paylng-out apparatus. 

10. The.effect of floats or resisters. 
11. The best means for saving the cable, in case of fracture. 
12. The best mechanical construction of a submarine cable. 

After investigating the laws of bodies, such as cables, sinking in a 
resisting medium, the paper proceeded to show the great waste of cable 
attendant upon paying-out free from tension at the ship. The forrp of 
the curve assumed by a descending cable was then examined, and the 
amount of tension at the paying-out vessel requisite to lay the cable 

* From Newton's London Journal of Arts and Sciences~ March: 1858. 
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without slack along the bottom, estimated under various conditions. 
The effect of the fi-iction of the water in decreasing this tension, and 
the result, as regarded the tension, of increasing the velocity of the 
cable beyond that of the ship, were then pointed out. I t  was shown, 
that the decrease thus obtained .was of small amount, unless the speed 
of the paying-out vessel was considerable, and that a decrease of tension 
should rather be sought i.n a diminution of the specific gravity of the 
cable. The tension at the ship, in 2000 fathoms water, was stated to 
be about 35 cwt. for a cable similar to tile Atlantic cable ; but with a 
cable of the specific gravity of 1"5 it would not exceed 7~ cwt. 

The effect of currents was then considered, and it was maintained 
that they did not bring any additional strain upon a cable, and involved 
only a small loss of length on first entering them. In a hypothetical 
case of a current extending to a depth of 200 fathoms, and running 
with a velocity of 1½ foot per second, at right angles to the ship's 
course, it was calculated that the extra length of cable due to the de- 
flecting action of the current would not exceed 28 fathoms~ the velocity 
of the ship being 6 feet per second. 

The effect of stopping the paying-out was next treated of, and it 
was shown that it would be to bring a very heavy catenarian strain on 
the cable, depending upon the depth of water, and the velocity of the 
paying-out vessel. The amount of this strain for the Atlantic cable in 
a depth of 2000 fathoms, ~md at a velocity of the paying-out vessel of 
6 feet per second, was calculated at above seven tons. 

The question of hauling in the cable was then adverted to, and the 
conditions under which it might be safely attempted were pointed out. 

After discussing briefly the effect of the pitching of the vessel upon 
the strain of the cable, the paying-out apparatus was referred to ; and 
the importance of reducing its inertia, and of so constructing the breaks 
that they should act freely, was maintained. Two plans were then men- 
tioned for saving the end of the cable in case of fracture, and tables 
were given, showing the velocity and direction taken by the end of the 
cable under such circumstances. 

The authors then proceeded to offer some remarks upon the mechani- 
cal structure of the cable, and strongly advocated a light cable. The 
distinguishing feature of this system of construction was, that the whole 
of the metallic portion was placed in the centre, and was surrounded 
by the insulating material ; whereas, in the Atlantic cable, there was 
an outer sheathing of wire rope twisted spirally round the insulating 
medium. I t  was shown that whilst the absolute weights of the two 
cables were as 21½ to 10, their relative strengths were as 11 to 25, so 
that the light cable, weighing scarcely one-half of the heavy one, had 
nearly two and a half times its relative strength. 

The effect of compression and tension on the two constructions was 
then referred to, and it was maintained that, in this respect also, the 
light cable possessed advantages over the other. 

In conclusion, the authors, while disclaiming any intention to find 
fault, expressed their strong conviction that, though the Atlantic cable 
was a step in the right direetion~ as  compared with the heavier cables 
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of former days, it yet fell far short, in mechanical structure and con- 
dition, of the light system recommended by Mr. Allan and others: 

The practicability of safely submerging the present Atlantic cable 
was not denicd, but it was strongly urged that, with a cable of its 
specific gravity, success Would be greatly dependent upon the nature 
of the paying-out apparatus, and the sedulous attention of those in 
charge of the breaks. 

Proe. Insti. Cir. :Eng., Feb, 16th. 1858. 

On the Practical Operations connected with Paying-out and Repairing 
Submarine Telegraph Cables.* By Mr. F. C.WE~, Assoc. Inst., C. E. 

The author explained, in the first place, that through the hesitation 
of those who had charge of the works, in publishing facts which might 
affect the commercial value of such enterprises, he was unable to supply 
complete details of the operations performed in submerging those cables 
upon which he had not been practically employed. 

He then enumerated and described, in general terms, the operations 
connected with the cablcs laid down from Dover to Calais, in 1850 and 
1851 ; that from ttolyhcad to Howth ; that between Port Patrick and 
Donaghdee ; and the cable to Ostend ; relating at the same time the 
causes of the various failures to which some of them had been subject. 

Ha next pointed out the route proposed for the Hague Cables, de- 
scribing their construction, and the reasons which induced the engiueer~ 
Mr. Edwin Clark, to determine on adopting the small single cable sys- 
tem. After alluding to the advantages and disadvantages of the simple 
over the compound cable, he expressed the opinion that this system 
was undoubtedly correct, but that the cables were made too light for 
this particular locality, and were not laid sufficiently far apart from 
each other. 

The arrangement adopted for testing the cable during the process 
of construction was then explained, and the serious error of submerg- 
ing cables in their final position, without having previously tested their 
perfection by suitable means, was noticed. The Atlantic cable was not 
tested under water, from the fear of its strength being impaired by the 
formation of rust. This might have been avoided by galvanizing, which 
yas shown not to have the effect of weakening wire to the extent gene- 
rally supposed. 

The arrangements for coiling the cable on board the "Monarch" 
steamer, for the Hague route, were then detailed, and some remarks 
were m@e on the conditions of a coiled rope, showing the necessity of 
carrying the cable fronl the hold of the ship, when elliptical coils were 
used, over shears fixed above the hatchways, to give the rope sufficient 
height to enable the twist, which the cable had received in coiling, to 
be neutralized ; and also the advantage of circular over elliptical coils, 
and the difference between a rope wound on a drum, and that coiled up 
in itself. The manner of buoying, or ranging off the course, from Eng- 
land to Holland, the progress of the "Monarch," and the manner of 
testing the cable during the period of paying out, were then narrated. 

* From Newton's London Journal of Arts and Sciences, April~ 1858. 


